Previews correlated or synchronized activity, a feature that is ex-
of a pharmacological blocker of glutamate uptake (TBOA), and this synchronized response is not uncoupled in the Cx36 knockout mouse. Here, glutamate spillover seems a good bet for underlying synchronization.
So how does synchronized firing in mitral cells projecting to the same glomerulus relate to the olfactory coding mechanism? Although this question has not yet been answered, the Cx36 knockout mouse shows great promise as a molecular tool to address this central problem. Genetic disruption of electrical coupling between pairs of mitral cells should now make it possible to begin to determine whether this manipulation has functionally relevant consequences for the coding of olfactory information. Of special interest would be experiments employing natural odor stimuli at physiologically relevant concentrations to replace current injection. Equally important would be experiments at the behavioral level, not unlike those that were used in mice with targeted deletions in specific olfactory signal transduction genes (Kelliher et al., 2003) . Of course, all of this is easier said than done. It is clear that expression of Cx36 is not limited to mitral cells in the olfactory bulb and occurs also in other parts of the olfactory system (such as the main olfactory epithelium and the accessory olfactory system [Zhang and Restrepo, 2003]) as well as in other parts of the brain. A tissue-specific knockout mouse may be the answer to circumvent these problems. Tackling the functional significance of synchronized firing for odor coding will remain a challenge that is likely to generate exciting results for years to come.
